14      IL CLASSICAL TREATMENT OF THE FIRST AND SECOND LAWS.    .
23.  The  Absolute  Unit  of  Heat.     Just  as  Newton's  Laws  of motion afford an absolute quantitative measure of force, so the First Law of Thermodynamics  gives  us  an  absolute  measure  of quantity of heat.     The  dynamical   or   absolute  unit   of lieat  (introduced  by Eankine) is that quantity of heat which is the equivalent of a unit of work.    In the C. Gr. S. system of units the dynamical unit of heat is  therefore  the   erg.     This   unit  of heat  will   always  be  used  in future in the present work unless the contrary is stated.
The so-called mechanical equivalent of a given unit of heat is the number of units of work that must be transformed into heat in order to produce that unit of heat or its equivalent effect. Its value depends on the units adopted for the measurement of work and heat respectively, and it is commonly denoted by the letter E or J. Prom the experiments of Joule, Him, and others it is found that if heat be measured in small calories and work in ergs, Jis equal to about 4.18 x 10.7.
If heat be measured in dynamical units the mechanical equivalent becomes equal to unity, and the equations of thermodynamics assume a simpler and more symmetrical form.
It is to be observed that from this stand-point the measurements of the mechanical equivalent of a calorie assume a new meaning. For from the definition of a calorie it follows that its mechanical equivalent is the number of work units of heat required to heat the unit of mass (a gramme) of water through 1°, and this number therefore now represents the specific heat of ivater.
24.  Conservation or non-conservation of heat. While the principle of conservation  of energy shows  that the total energy gained.by a body  is equal to  the   energy  supplied  from without in the form of work or heat, (or any other form of energy which may exist), properly the fact that energy supplied in the form of work can be withdrawn in the form  of heat,  and that under certain limitations the reverse process is possible, illustrates the fact that no definite portion of the
s energy of a body can be called work and heat respectively, and we ishall never in Thermodynamics speak of a body as .containing a | definite quantity of heat.
There are however a great many ordinary phenomena to which the old caloric hypothesis is perfectly applicable, and it is so common to think of a body as containing so much heat that we must examine why such ideas, though thermodynamically erroneous, lead in many cases to consistent results by simplified methods. .
.......~_— If energy only •passes to and from  bodies  in the form of heat,
the caloric hypothesis will of course give perfectly correct results, and there will be no error arising from speaking of the total energy of a body as the quantity of heat contained in it.